Regeneration of motoneuron axons into the adult frog spinal cord after ventral-to-dorsal-root anastomosis.
Motoneuron axons routed into the adult frog spinal cord via a ventral-to-dorsal-root anastomosis regenerated into the white and the gray matters. The distribution, growth patterns, and arborizations of regenerated ventral root axons were compared to those of regenerated dorsal root axons within the same environment. Within the spinal white matter, regenerating ventral root axons behaved very similarly to regenerating dorsal root axons. Here, the regenerating ventral root axons grew longitudinally beneath the pia and radially toward the spinal gray matter, particularly within the dorsolateral fasciculus. The location of the regenerating axons and the patterns of their growth within the white matter suggest that glial endfeet and radial glial processes play a major role in the determination of these axonal growth patterns. When motor axons entered the gray matter, their arborizations were very similar to those of regenerated dorsal root axons, suggesting that these two very distinct populations of axons respond similarly to local cues within the spinal gray matter. One difference between the arborizations of these two populations of axons was the relative number of varicosities along axonal branches. Regenerated motoneuronal arborizations within the spinal gray matter had fewer en passant varicosities than regenerated dorsal root axonal arborizations. This difference may reflect the synaptogenetic response of the two types of axons to targets within the gray matter. The low number of en passant varicosities associated with the ventral root axonal aborizations suggests that these axons do not synapse with all available targets and that the rules governing synaptic specificity during development may apply during regeneration in the adult frog spinal cord.